Tumor-derived osteopontin is soluble, not matrix associated.
The secreted phosphoprotein osteopontin (OPN), when immobilized on a surface, supports cell adhesion, prevents apoptosis of endothelial cells, and is a ligand for the alpha(v)beta(3) integrin, which is important in endothelial cell biology and neovascularization. OPN synthesized by tumor cells stimulates tumor growth, but the mechanism by which the protein acts remains unclear. One possibility, therefore, is that OPN may exert its effects on tumor growth by enhancing angiogenesis. While OPN is found at high levels in bone, where it is a component of the mineralized matrix, we have asked here whether OPN present in tumors is similarly extracellular matrix associated. We have shown that OPN is detectable in tumor extracts and in serum of tumor-bearing mice, and that the protein in tumors and in serum can be synthesized by both tumor and the host cells. Biochemical fractionation of tumor tissue confirmed that there is little if any association of OPN with the insoluble fraction. Immunochemical analysis of murine mammary tumors shows no co-localization of OPN with the extracellular matrix, identified by laminin staining. Ras-transformed cells in culture produce abundant OPN, however, the protein was found to be associated with the cell fraction but not with the matrix fraction. An enzyme-linked immunosorbent assay was used to demonstrate that OPN in conditioned medium from these cells fails to associate with extracellular matrix components, including laminin and fibronectin, in vitro. Recombinant OPN (GST-OPN) when coated onto a plastic surface can support human umbilical vein endothelial cell adhesion, suppressing apoptosis and allowing cell cycle progression, at concentrations from 1 to 50 microg/ml. Soluble GST-OPN in the same concentration range has no effect on HUVECs held in suspension. Thus, we conclude that OPN associated with tumors is primarily soluble, and that soluble OPN can neither support endothelial cell proliferation nor prevent apoptosis of these cells in the absence of adhesion.